
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAr.l FMNCISCO BAY REGION

oRDERNO. 9l-Ill

REISSUING WASTE DISCF{ARGE REQUIREMENTS FOR:

SLUDGE STORAGE FACILITIES AND
SLUDGE APPLICATION TO DEDICATED LAI\IDFILL SITE

I.I,S GALLINAS VALLEY SANITARY DISTRICT
SANI RAFAEL, MARIN COUNTY

The Califomia Regional Water Quality Control Board, San Francisco Bay Region (hereinafter

Board), finds that:

t. Las Gallinas Valley Sanitary District (hereinafter called the discharger) submitted a

Report of Waste Discharge-dated October E,lg83 for the on-site storage 1{ airygsat
of iewage sludge generated by the operation of wastewater treatrnent facilities. Waste

Discharge Requirements, Order #U'37 were issued on June 2n,1984.

Z The discharger operates a secondary wastewater treatment plant w{ch tre-ats Pl-Tily
domestic an-d commercial waste. The discharger is not required by Federal regulations
to have a local pretreatnent prograrn Effluent is discharged during-the rainy season to
Miller Creek, a Libntaqy to Sin Fablo Bay. During the dry season, discharge to the

creek is prohibited andthe effluent is disposed of in-part through sP1aI irrigatiort on
adjacent agricultural lands Additional diiposal of effluent is achieved through the

Marin tvtuniCpd Water Dishict's (t\,trvfwD) rcclamation PrograrL This program
provides reclimed wastewater through a fixed inigation system and a tmck hauling
program to a variety of industrial, commercial and residential usent.

Sludge is generated from two sources, the discharge/s secondary wastewater-heahent
procJss an? NryIWD's water rrclamation facility. The sludge from the secondary

wastewater treaEnent process is anaercbically digested before storage and land
disposal.

Currently, during the winter months, sludge is stored in two e1lsting sludge
storage ponds located at the heatment plant site at the end of Smith Ranch

Road (sei Appendix A).These ponds have a capacity of 975,000 gallons.

Between May 1 and October 30 (designated dry season) the discharger-tmcks liquid
sludge to thi 11 acre dedicated sludge landfill and iniects it six inches below the
gronid surface. Currently, the sludge injection tmck havels dong the Miller Creek

Ielry 
"pptoximately 

2/g oi a mile eaJh way between the existing sludge storage ponds
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and the sludge disposat pasture. The discharger estimates that during the $x month
injection period ttrl tmct< makes over 1!00 trips which creates dust, disturbs wildlife
and the public using the adjacent public pathway.

The total amount of sludge which has been applied to the landfill is about 1215 tons
or 152 tons per acre (only 8 acres are currently in use). The amounts applied yearly
have ranged from 10 to 52 dry tons.

The discharger proposes to construct three new sludge storage ponds with a storage
capacity of 3.9 million gallons adjacent to the existing sludge disposal pasture (see

Appendix A).

Chapter 15, Section 2511 of the Water Code exempts domestic sewage facilities
from the provisions of Chapter 15, provided that the residual sludges or solid
wastes are disposed of in accordance with the applicable provisions of Chapter
15. The proposed design for the sludge storage ponds meets all applicable
Chapter 15 provisions

Chapter 15 requires a five foot separation to ground water or a specific
engineered altemative which is consistent with this prescriptive standard. In
this case the discharger has a 31/?, foot separation to ground water. The
engineered altemative which provides the equivalence to the prescriptive five
foot standard is the following double liner system (see Appendix B for a more
detailed description of the system) :

a. The ponds will be lined with a high density, S0 ml polyethylene
plastic membrane with a permeability of less than 1 X 10 (-4.

b. A leachate collection system will be placed beneath the pond
liners.

c. A second high density, polyethylene, 80 ml liner will be installed
beneath the leachate collection system to insure a separation
between this system and the ground water.

d. A drainage system beneath the second liner will be installed to
insure a separation between the ground water and the second
liner.

e. The drainage system is underlain by 10 - 60 ft of bay mud with a

1x10 (-5) permeability.

The discharger is proposing to expand the current storage facilities for the following
reasons:

a. Due to increasing wastewater flows and the recent enlargement of the MMWD
reclamation facility, more sludge is being produced than can be stored in the
existing sludge storage ponds. MMWD expects to expand its redamation facility

7.
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in the future from 1 mgd to X0 mgd, producing an even greater volume of
sludge.

b. The new sludge pond location will permit more efficient operation of the sludge

injection tmcf thu tn ck would not have to return to the treatment plant,
except to refuel. Additionally, the substantial reduction in tmck transport along
the tr4iller Creek levy would result in less public and wildlife disturbance.

A geotechnical investigation was conducted beneath the dedicated landfill area in 1982

"t,l b.n."th the proposed storage sites in 191. These investigations indicated that the

site is underlain tiy *ft, compressible silty days known as Bay Mud. The depth of this

relatively impermiable mud (permeability generally less than 1 x 10 (6), varies from 2,G

70 feet throughout the site.

The sludge landfill and proposed storage ponds att approximately 300Jeet-from the

nearest surface water bodn-Mller Creek, bibutary to San Pablo Bay. The shallow
ground water in the area ls unusable for drinking or irrigation PurPosesdue to the
fiigh TDS content (8,000 - 10,000 m/). Ground water at a greater depth has not been

characterized.

Ground water monitoring in the vicinity of the landfill for heavy metalg has been

conducted twice per yeaisince on-site jludge disposal began in 1985. Th-.1 down and

cross gradient wells 1b-Z to G4 ) and one upgradient well have been installed. The

monitloring results fluctuate widely and arc not easily interpreted. Gen;rallYy the
parameters tested for (Table &1 metals) do not exceed background levels and do not
rho* an increasing trend over time. However, conclusions conceming the impa"t ol 

-
sludge disposal origround water quality cannot be made due to the poor qualiy of th9

datalThe quality control in the sampling and analyses was poor. Numerous spikes and

dips in the data were recorded and lateiattributed to sampling error or surface

.or,t"^ir,ution. The wide fluctuations indicate that QA/QC improvements in sampling
and laboratory protocol are necessary.

The arsenic level in well G-2 was the only parameter which demonstrated an increase

over background levels and an increase over time. Due to Poor QA/QC the data is
questionable. Therefore, an intensive monitoring program for arsenic is necessary to
evaluate the potential impact of arsenic on the ground water. Additional monitoring
wells, and an increase in monitoring frequency will be required.

Metals analyses in the upper l?i of soil in the disposal area where sludge injection has

occurred hive indicated that cadmium, chromium, copper and zinc levels exceed the
background levels. The metal levels are within the range considered typical for soils

and Jignificantly less than Califomia DeparEnent of Health Services (DHS) Title 22

TTLC levels. To insure that TTLC levels are not exceeded in the future, a management
plan for sludge application will be required.

The Regional Board adopted a revised Water Quality Control plan for the San

Francisio Bay Region @asin Plan) on December 17,l9fl5. The Basin Plan contains
water quality objectives for San Pablo Bay and contiguous waters.

16.



17. The beneficial uses of Mller Creek indude:

a. Water Contact and Non-Contact Water Reqeation
b. Wildlife Habitat
c. Preservation of Rare and Endangered Species
d. Fish Migration and Spawning

18. The discharger has been granted a Negative Declaration, in accordance with the
Califomia Environmental Quality Act

19. The Army Corps of Engineers has determined that this project is not within their
jurisdiction. All required local permits have been granted.

20. The Board in a public meeting, heard and considered all comments pertaining to this
discharge.

IT IS HEREBY ORDERED pursuant to provisions of the Califomia Water Code and regulation
adopted thereunder, that the discharger shall comply with the following:

A Prohibitions

1. No sewage sludge that contains contaminants in concentration in excess of
thresholds defined in the Environmental Protection Agenc;y's Hazardous Waste
List and California Assessment Manual shall be disposed of in the dedicated
landfill.

L Sludge shall not be applied to the dedicated landfill between October 30 and
May 1 unless prior written authorization is obtained from the Executive Officer.

3. Discharge of any liquid waste or contaminated runoff to any surface waters or
drainage course is prohibited.

B. Specifications for Sludge Lagoons and Dedicated Landfill

1. Sewage sludge disposed of at the storage lagoons and dedicated landfill shall be

limited to digested sen/age sludge generated by the discharger and sludge from
MMWD's reclamation facility unless an exception is authorized by the
Executive officer.

L The treatment and disposal of sewage sludge shall not cause a condition of
pollution nor nuisance as defined by Section 13050(m) of the Califomia Water
Code.

3. The storage lagoons and dedicated landfill shall be protected from any washout
or erosion of wastes and from inundation which could occur as a result of
floods having a predicted frequency of once in 100 years.



4. The perimeter drainage ditches and other drainage facilities shall be maintained
to convey the maximum anticipated rainfall runoff from the site to prevent

inundation of the site.

C. Specifications for Sludge Lagoons

1.

z

No sludge shall be stored outside the designated storage lagoons as shown in
Attachment rt.

Hydraulic continuity of the stored sludge with the underlying ground ryaler
sti"tt b. prevented tiy the pr€s€nce of a double liner system consisting of the
following:

a. Two, high density 80 ml polyethylene liners
b. A leachate collection system
c. A ground water drainage

collection system beneath the lower liner

Monitoring wells shall be constmcted to monitor the quality of-the leachate

from eachitorage pond and the underdrain systems to insure that the liners are

not leaking.

There shall be no overflow fncm the storage lagoons.

A minimum freeboard of two feet shall be maintained in the sludge lagoons at

all times.

D. Specifications for Dedicated Landfill Area

Sludge shall be injected six inches into the soil to minimize odor problems and

wind erosion of surface sludge to surface waters.

No sludge shall be disposed outside the designated area as shown on
Attachment A

Ponded water or runoff from the disposal area shall not be discharged to
adjacent land or ditches discharging to surface waters.

Disposal of sludge in the dedicated landfill shall not adversely impact beneficial
uses of the ground water or Miller Creek

4.

5.

1.



Provisions

Treahnent, storage and disposal of sewage sludge must comply with the following
rrquirements and provisions:

1. Solids treabnent, storage and disposal shall comply with General Provisions A9
and A.12 of the Standard Provisions and Reporting Requirements (attached).

L The following tasks to assess ground water quality in the vicinity of the
dedicated landfill shall be completed according to the following rhedule:

Install an additional background October 15,l99l
monitoring well

Install an additional monitoring October 15,l99l
well between Mller Creek and
existing well G-2

Provide a technical report to the August 15,lWz
Board which presents an assessment
of the arsenic ground water monitoring
data.

3. Submittal of Information

The following information must be submitted to the Executive Officer within 60 days
of the effective date of this permit, unless submitted in a previous annu^l report Any
significant changes in the treatment, storage or disposal of sludge solids shall be
reported in the subsequent annual report

a. Annual sludge production in dry tons and percent solids.

b. A schematic diagram showing sludge handling facilities and a solids flow
diagrarn

c. A narrative description of sludge dewatering and other treatment processes,

including process parameters. For example, if sludge is digested, report average
temperature and retention time of the digesters.

4. The discharger shall provide written notice to the Board at least 90 days prior to
making any significant changes in sludge disposal practices.

5. Duty to Comply
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a. The permittee shall comply with effluent standards or prohibitions established
under Section 307(a) of the Clean Water Act for toxic pollutants and with
standards for sludge use and disposal established under Section 405(d) of the
Clean Water Act within the time prcvided in the regulations that establish these
standards or prohibitions or standards for sludge use or disposal, even if the
Permit has not yet been modified to incorporate the requirement

b. The permittee shall comply with all federal and state regulations. 40 CFR ?S7,ys
contains current EPA regulations regarding the application of sludge containing
cadmium and PCBs to land.

c. The permittee is encouraged to comply with the State guidance manual issued
by the Departnent of Health Services titled, n Manual of Good Practice for
Landspreading of Sewage Sludge".

d. The Clean Water Act provides that any person who violates a Permit condition
implementing Sections 301,302,306,W7,3[l8P18, or 405 is subject to a civil penalty
per day of such violation Any person who willfully or negligently violates
Permit conditions implementing the Sections stated above is subject to an even
stiffer fine per day per violation, or by imprisonment, or botlr-

Reopener

In accordance with Section 13263 of the Water Code, these requircments are subject to
periodic review and revision by the Board. The Board shall take into consideration the
results of the self monitoring program whenever these periodic reviews occur.

Six months prior to discontinuing the use of the dedicated landfill for waste disposal,
the discharger shall submit a technical report to the Board describing the methods and
controls to be used to assure protection of the quality of surface and ground waters
and prevent erosion of the area during final operations and with any proposed
subsequent use of the land. This report shall be prepared by or under the supervision
of a certified engineering geologist or registered civil engineer. The method used to
close the site and maintain protection of the quality of surface and ground waters shall
comply with waste discharge requirements established by the Board.

The discharger shall provide written notice to the Regional Board at least 90
days prior to making any significant changes in sludge disposal practices.

Requirements prescribed by this Order supersede the requirements prerribed by Order
No. 84-37. Order No. &4-37 is hereby rescinded.

The Discharger shall comply with the attached SelfMonitoring Prograrn The Board's
Executive Officer may make minor amendments to this Self-Monitoring Program
pursuant to federal regulations (40 CFR l?,2.63).

8.

9.

10.



I, Steven R Ritchie, Ereantive Officer, do heraby certify the !9rySo1g it.:- fr!' tn're' and

;;J;ptof en bdiiilopt"a Uy it. Crtitoi"i" Rclorul Waler Quality ConEol Board, an

Francisco Bay Regiolt on luly 17,l9n.

Atudrsrcnts:

Standard Provisions end Reporting Requirements, Decmber 1986 Setf-Monitodng Program

Site lvlap
Appendir B

n nitchlc

E



CALTFERNTA RErOtnL mIER QLnLITr OnnOL FaRD
SAN FRA}€IS@ BAY REICI

SEA-f0.lfnRIfG IRGRAI.I
EIR

_{

.ra

LAS GALLIInS VAI,tEtf sANrrARy pIS!RICI'-

a 
9"* ro. 91-l}l



I. GENERAL

II. REPORTING

Reporting to
submission of

1.

2.

AII analyzes shall be performed by an approved
(eertified laboratory using generally acceptable
rnethods or eurrent EPA,/state guidelines proeedures for
sampling and analyses of sludge, eoil, and
groundwater.

The sludge, soilr groundwater, and ehall be eubmitted
in aceordance with the speciflcations described in this
program. Any failures to conform to this program of
sanrpling and analyses shall be explained ln the
subseguent report.

the Board ehall nornally be aeeomplished by the
a single annual report. This report shall be

prepared by, or under the supervislon of, a soil seientist,
soils engineerr o! other lndividuat having a reeognlzed
expertise on the lmpacts of Benage eludge on solls and on
surface and groundwaters. The annual report shall be
submitted no later than May 15 of eaeh year, and ehall
include the following:

A. Annual Manaqement PIan Update

This sectlon shall deseribe the method of operation for
the upcomlng season and inelude the following as a
minimum:

Sludge loadlng rate to. be used, expressed ln dry
weight per unit area as kglna.

Hethod proposed for lncorporating sludge into
soi l.

Where applieable, the manaqement plan update ehould
indieate changes to past praetiees that have been
identifled as belng needed ln the subsequent portion of
the report.

B. Report on Impact of Previous Sludqe Appllcations

The overall lntent of this sectlon is to provide a
comprehensive annual a!rsessment of the projeet. This
eection shall lnclude data presentatlon and a narrative
evaluation of the sludge applied to the land, and of
the impacts on solls, and groundwater below the site.
Where problems are found to exlst, proposed solutions
ehall be included.

1.

2.



1. Sludge

Present data on sludge composition on dry weight
basis. All data shall be presented, and any
anomolies found shall be dlscussed. Any signifieant
changes from previous analyses ehall be discussed.

2. Soils

For the Dedicated Land Site, the followingtable
shall be completed based on the nost reeent data
obtained:

Last date sampled

Prior
Cumulative Soll Coneentration, ng/kg

Parameter Loadinq 0-12" L2-24' 24-36'

Sludge added as
dry solid S

Nitrogen
Ammonium
Nitrate
TKN

Arsenie
Cadlmium
Chromium
Copper
Lead
NickeI
Mereury
Silver
Zine
PCBr s
pH
Cation Exchange

Capaeity

The data presented above shall be evaluated and
diecussed. Thls diseusslon shall also include the
degree to whlch the eludge has been ineorporated
into eoils at various depths (data may be useful in
this assessment)r and whether the projeet has had
any effects on soil texture or workabtltty.

Any changes in soil pH shall be described, together
with probable reasons.



3. Groundwater

Present data on groundwater expressed ln nrg/l. All
relevant parameters shall be eompared wlth the
baekground level and values ln exeess ghall be
diseussed.

III. SAMPLING AND ANALYSIS

A. Sludqe

1. Durlng the perlod ln whlch sludge ls applled to the
land dlrectly from the sludge lagoon(s)r sampllng
and analyses shall be performed bl-rnonthly over five

1eonseeutlve 9"t" as follows

a. Samples shall be taken from eaeh truekload
leavlng the plant or wlthdrawlng from the
lagoons.

b. Equal volumes of the datly eomposites ehall be
eombined lnto a flve day eomposlte. The S-day
eomposlte shall be analyzed for the following:

pH, Pereent Solids, Total Nttrogen, Ammonlum
Nitrogen, Nitrate Nltrogenr Arsenle, Cadmlum,
Chromium r Copper, Lead, l,lereury, Nlekel, Sl lver ,
Zlne, and PCB|e.

All eoneentratlons shall be expressed on a dry
weight basls.

If PCB's eoneentratlon ls less than 3 ng/kg then
it shall be analyzed onee a year.

Z. The sludge lagoons shall be eampled annually before
dtBpdsed'to the dedleated land slte. The lagoons
shall be eampled at twenty representatlve polnts at
vat'lous depth (1 to 3 feet). These eamples shall be
eomblned lnto a eomposlte and analyzed for all
parametere (1.e. Dry l{t. baslsl epeelfted ln l.b.
above.

3. For the analvses.qlven above

a. Exeept for pH and pereent solids, all parameters
shall be expressed ln dry wetght basls (1.e.
ng/kst.



B. Soi ls

b. If PCB eoneentration ln lagoons is less than 10
ng/kg then monthly analyses is not needed.

e. An analytleal senstttvity for heavy metals of
O.L ng/l shall be adequate.

Reeords on sludge producedr stored and dlsposed
shall be malntained on e yearly basis.

Annual Testlnq

a. 1\ro diagonal transeets 6ha11 be establlehed for
the dlsposal site. Eaeh year prlor to sludge
applleatlon, a mlnlmum of flve (5) soll samples,
spaeed eguidlstantly shall be taken along eaeh
transeit at O to LZ lnehee depth range. Soll
eample shall be eompoltlted and analyzed for the
following parameters:

pH, tead, and Zlne

A map showing the sample loeatlon shall be
provlded

Comprehensive Testinq

a. Comprehensive testing sha1l be done prior to
sludge applieation to define eondltlons that
prevalled prlor to. the eommeneement of thls
monltoring program. After thls lnltlal testlng'
testlng shall be eondueted eaeh tlme that
approxlmately 90 dry tons of sludge per aere has
been applted.

For the disposal site to be sampled, two
diagonal transeets shall be establlshed. Along
eaeh transect, and spaeed eguldletantly, a
mlnlmum of ten soll eamples shall be taken at
eaeh depth.

So11 eamples shal be taken for three depths:
zero to twelve lnehes; twelve to twenty-four
lnehes; and twenty-four to thlrty-elr lnehes.
Soll eamplee from each depth (twenty eanrples per
depth t ehall be eomposlted and analyzed for the
parametere speelfted below.

1.

b.

2.

b.



(1, PCB rhell be enelyrcd only rhcn the rludge
conecntratton crecedr 5 ng/lg.

t2t To bc rnelyredl only onee to obteln
beekground lnfornetlon ln ordcr to dcternlne
thc verlebtlltY ln ths tlcld.

C. Groundlrrtcr-

t. Eanpllnc Stattone

c. Analvrer

Perencter

OH
AEc(2r
Elcctrlc Conduetlvltv

Tixture 1 2 1

Annontun-Nl trogcn
Nl tretc-Nltrogcn
TRN
Arrcnle
Cadrnlun
Chrornlunt
Coppcr
Nlekc!
lretl
Zlne
pgs(l I

StttIonr

c-l

G-2

c-l

c-l

Untt

pH untt
ncq/loogttt

ltltllnhor/sn rt 25'C

wtllg
ngltg
wt/19
aE/lg
ngl'.g
ngltg
te,gllg

^gllgrq/lg
rrg/lg
al/rg

tocatlon

Loeatclt outrlde ol thc northerly dttc
of the dlrporel rltc end vlthtn 5 fect
of thc 6lkc.

toeetcd outrldc of thc rcrtcr ly dtke
of dlrporel rlte rnd rlthln 5 fect of
tha dllc.
loeetcd on the louthcrly dlle of the
dlrporel tlte.

loeatcd on thc certerlY dlle of the
dlrporel tltc.

tpcatrd northlart of ucll G-2 ln a dlrect
tFi"iltl bctrecn G-2 and tbc creek '

5

G-5



G-6 Addltlonal background wellan approprlate upgradJ.ent
to be located inposltLon.

2. Jlnalyeee

parameter

Depth to water
pll
Conduetlvlty
Chlorlde
Cadmlum
Chrornl um
Copper
Nlekel
Lead
Zlne
Arsenie

Unl t

ft.
pll unl t
mhos,/crt at 25"e
t''.g/l
ng/t
ng/t
ng/t
ng/l
ng/l
ryt/r
ng/t

Monl'toring wells shall be constructed ln accordance withstandard procedures for constructing *"Ii""rng werls.
Monltoring welt sanple collectlorr shall be in accordancewith standard pr_oc6dur""- r".iuding the purglng of thewelr a min'mun tr threJ 

""r*1" prior to -"arpring.
3' Arr statr.ons sharl be sampred quarterly for theabove - named constitu""t" --r-rin the exccption ofarsenic. Arsenic sharr b; 

"o'ilo""i ,-J"-t-rrrrv untiltt rs demonstrated -6-lnE-'satisfaction 
of theExecutr.ve of frcer that irsentc levelE are notsignlfrcantry increasG; ;;"; background revers.

D. Monitoring of the Sludge LagoonB

1' Monltorr'ng of the werls lnstarled ln the reachatecorrection and dra'nage systens shalr be quarterlyfor the foltoring piiineters:
pH
Conductivity
TDS
chlorl.de
BOD



2. Honitorlng of thrlc v'lll rh?ll br condu-ct'd ln
ltarch and october io-r ;il;;"illluentr in D.1' lboYr
ana tfri iolloulng conrtitucntr:

Cednlun
Chronlul
CoPPrr
Nlclsrl
lcad
zl'nc
arrrnlc

r. stcven R. Rltchh, Exeeutlvs offlccr, hcroby cortlly that the

i6r.gof"9 Sclf-nonltorlng ProgrtD3

l.Hasbeendevelopedtlneceordaneertththeproeedurcretforth
ln thte Reglonar-goirart Rerolutlon No. ?3-16 ln order to

obtaln date ena cocui.nl .*pir"ice 'rth lludtgc dleporal

rpectflcerlon, .r6[ifricA l;-6; Board Ordcr llo' 8l-37'

2. Is cffcetlv? on the detc lhorn Ucfo''

3. ney bc rcvlcved et anv tt5 t::i::.:::: :?r:::.t::t::l::'t"t'
fi:"":' i:;::T:.i :." ;; ;' [:]i i:l':r, o[' 

:: ;.?I.'il"iill?:l H:':i:.H:;:;,':;X llirlili''2-il r-bG ordercdt bv the

Ereeutlvc Offlecr'

Strven R.
Exocutt'vr

Rltchh
Olllccr

Atteehnentl llep of the
Dlrporal

4/rz/ t

Dcdleetedl Land
Sltc rlth tenpllng locatton ( r I
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APPENDIX B



lewo rould hsw ro bc orrcr 20 fcst high, rfilctr rould n*c tbcn complctcly unstrblc cvcn rlrh
ure of lighwclghr fill. Othcr dtcr for therc pondr wltb norc hronblc Ebund ratcr onditloru rrc
oot availablc on Dstril prgpcrty. Tho runounding rrcr b bcins rrpldty wbrnizod, rnd nort of
thc uplrndr uc Dory bci4 do'volbpca

Eccause lt b aot tcclrnlcelly fc,rsible !o provl& r S.foot wrtlcrl roprradoa bctwcco thc pond
bottotu end ground walcr nrrfrcc rt tbc poposcd ritq tbcrc can bc Do 06nomlc onrparirci.

PROPOSED MITICATTON DESION

Sincc thcrc lr no eltcmrtlw to thc usc of the cdrtin3 dikcd bey lrndl lt ir proporcd that rhc pondr
bc conttructcd wlth r doubtc lincr lncorpo4tiry borb I lcrcfiitc drotn rni t'ground qittcr'dnln.
Thc doullc lincr rystcrn wilt enslrt of ttic bltoilng dcscribcd from rhe op C&n er rhowa in rhc
rttachcd drawing

1. pona Bonorn Uncr . .Tbo 
lp-pgr linor sill bc 80.nil thi* Ugh dcnrity polycthy'cne

lincr mat*ial, tbcrmally wctdcd ogcthcr, rhicb wlll prwidc in tnperirrLbic birricr
bchrccn thc rludgc h thc ponds rnd thc lcrcbarc oliccttoa lytrcn'bctow.

2. @.IltG lcrchrte otleaioa;yrtcra will corulst of r 03.inctr
thick polycthlcnc dninagc arld nndrrichcd bctwccn thc upgcr urd loscr lincr rnd
!onin3. to r oonttsl oollcaor dnil coruirtiry of pcrbntcd i6tyerhytcnc plpc oncarcd
ln crushcd rocl. Tbc ccnurt oollcctor anla wllt run rhc icligrtr bf Ud iond in ir
ccntcr end will rlopc to r rnonltorinj wcll rc that rny lcrkago dt Oe uppc; rnd lorvcr
lincn cro bc dctcctcd.

3. IorycI Uncr . Thc.lg*tl pond-llnclill bc UgIr donrity 80.ntt lhi* hlgh dcnsity
polycthylcnc naterirl, thc-rmally wcldcd ogcilcr, whictr will prwidc -t r"oni
impcrmcrblc bnrrlcr that wlll scpantc &c lcrcharc oollcaion rystci fron any ground
walcr.

1. @ - | dnlnrgc oltcction rpten rill bc provtdcd bclorr the
twcr Uncr. -Thc drtinagc oltcction frcn will orirlrr of onc ftbr of cnubsd rock
bctwcca_thc^lowcr pond lncr r.nd r ryolqcltt hbric. Tlrc joorcrtite fubriC cqul"alcoi
ro Mirofi ltl0Ns, will prcvcnr-rhc un-dcr$nt bly mud fronioararntn$ingini rcrtin3
!P ^thc 

erushcd rock. A collccdol prpc r{tt * providcd l rhc lowor-point of rhi
dninagc ootlcaion 3ftcg md wilt-rloF ro I ionlorin3 rclt rc thar ihc lwcl of
3round rtrtcr can bc ooniored rod prniped out when na,isary.

ln tummaty., in^ U9u of I S-foot aatunt rapantion of thc pond oarcnrr rnd ground wltcr, rhc
above-dcscribcd doublc lincr Trtgn will pr6rddc rnd inpcrtetblc banicr. Tbii sprcn witt tttow
nonitoring of.pond tcrchatc ln &c cvcnt thc pood linir rupturer rnd drc dld oonltorin3 of
931nd_ugtcr bcloy.thc doublc Uncr lyrtcn. Tf,s proporcd riritigatioo dcdgn ril nccr rhc Inicnr
of thc S.foot ground werer rcparation-rcqulrcmcni.
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